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(54) TREATMENT OF GAS CONTAINING FLUORINE COMPOUND 

(57)Abstract 

PROBLEM TO BE SOLVED: To decompose gas containing fluorine 
compounds efficiently at low temperatures by contacting a gas flow 
containing at least one of a compound consisting of two or more 
carbon atoms and fluorine atoms and a compound consisting of 
nitrogen atoms and fluorine atoms with a specified fluorine compound 
decomposition catalyst in the presence of water vapor. 
SOLUTION: When implemented in the plasma CVD apparatus-cleaning 
process of a semiconductor production process, cleaning gas 
containing C2F6 1 which was used for removing Si02 is sent into a 
CVD chamber and exited by plasma to remove Si02. After that, the 
chamber is replaced with N2 2, C2F6 concentration is reduced to 
about 3-5%, and gas is discharged. Reaction gas 5 in which the 
exhaust gas is added with air 3 and water vapor 4 is sent to a 
decomposition process, in which the gas 5 is contacted with an AI203 
catalyst at 400-800° C. Next, decomposition gas 6 is sent to an 
exhaust gas washing process, in which an alkali aqueous solution is 
sprayed, and exhaust gas 7 in which acid component in the 
decomposition gas 6 is eliminated is released outside the system. 
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(54) B6Wfl!>«i»] 7y*<fc^«i^W^X<Offla^j* 
(57) IBM 

[ffi&Mfcl c,F,©J:5l£ft*«r2o«J:**, jo»o 

Sr#tf«Ei:» ^4 0 0~^8 0 0tOii^-e, 
FfclSftrf*. 



[»»»#©«»] 

o o~8 o ot;c»tas-e, *a*o*«»©#ftT 

[ft#«2] fMUKHMftO^ifete&V^ |«E7yj(i 10 
tt£#£W#*a 5 > «**2o£U:£tfCi:Ffc<&fc£- 
4fe, fcL<»4NfcFi©{t:^r*a 

11***3] tt#Hl««WMtr*fc:feV''-C, iftEftfeE 
$&(CSi, Mg, Zr, W, Sn, Ce, Mn, 
Bi, NiOH©M< fct-riEd-Sr-^tfiiirSrWR 

t -r ^ 7 y *ft-e**fr^^©«3i*ifeb 

[M*®4] Di*fc2o£Jl-fc£tfCfcF toitet®, 
L< »*Ni F £0>4t&4b£r4»fc < * *>— ^Sr^tf^^JS 
tffiltSlSi-PfcoT, r^;-^t^^=rsr#*-, 20 
7^/? tiS 7 5 w t %£l± 9 8 w t %WT, =f-?~Ti* 
2 5 w t%UAT2 w t t$r4#®t-f-^7 

i, Mg, Zr, W, Sn, Ce, Mn, Bi, Ni, 

KfMtge] W**5B««>«flE»w*Jv^, Si, M 

g, Zr, W, Sn, Ce, Mn, Bi.Ni, P, B 
©SMfc»*. 7A'5^-^* = 7'ttiitt*fc#U 0. 30 
lwt%~l Ow t%T^t*JlfcSrW«ki"67s»*fl2^ 

[0 0 0 l] 
10 0 0 2] 

frxyfyfflM, ¥*fc*wa42?fc**te«^Sft 40 

10 0 0 3] ir^-C, c,F.ft^©^tt, 5m»Jfc 
«»iU7y# (F) *£<#fri/tV>a. 7y*tt 

##fc$j£fettK«r»jfc-*5. »»cCF.*if»i^rt 
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[0004] #ft?&32T)!ki LT, §H£, ilt^oo 

<g<, «»K#or4ia-r5 1 o o om-fcw^ 

n^Wt^lc*3^8©Sf^fllJBt>ife$. ttoT, 

[0 0 0 5] ttJSEfcOt^TH:, TiO,- 

^^-69388#&*fc:ttfirc$ftT^S. i^ftfejlifiT 
i 0,05 0. 1~2 0wt% (DWSr^tfMJi 
-TSi:, Ti#92 %\Zk±. 9 9 9 6 %WT\ Wri* 8 % 
fiHTO. 0 4%£*±) -efe»?, ppnt*->-y-05CC 1 4 Sr 
©fc 3 7 5*C-C^^9 9%£rl 5 0 0&IH4* 

«1C 1 £«"C*<» tfL5F*>2fjP*#V\ 

F 4 , C l,F,*3i»»ff-C*5i:LTV>Sas % 7?* 

1 <DG®^nV^<£&y>><DtmiZtt^ 2 

tt, A 1 .0,- Z r O.-WCttli^ 
<D$Mm.t&tLX, #M2P7-80303^$&K$8£<**vT 

*), 7ny-115 (C,C 1 F s ) Srftta-t5<DjC6 0 
OXJ-C*W**W*R«;*frv\ #&*9 8%& 1 0B#Rfl& 

c,Fd*<o|Ji*i7y*©*»te£*«>a«?Hu 
7ny-i l 5icit^ SbfcJiU^ £*ve>©&K 

[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] BP*,, «*«:2oaJ:^*, i»o7y*W 
^ft-ttfft^-*» t>t<tta*K-f'i:7y#IR^«r^tf 
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[0 0 0 9] 7y*ft£*i:LT8\ C,F>%¥<D£*> 
£fc$im t 2U±<DCbFk<D4t&®s NFi f£k*<DN 

[0 0 1 0J *5>K % JK&fCS i, Mg, Zr, W, S 
n, Ce, Mn, B i , N i ©?*>©'>£< k 

$M-eZZ>zb&fl^ttLLfc 0 zfrbntemteT/uZ 10 

g, Zr, W, Sn, Ce, Mn, Bi, Ni, P, B 

©?*,©'>&< ti>-j$L9KK>mm*mitm, fcsv^s 

6fc«l** s **V* 0 S i, Mg, Z r, W, S 

n, Ce, Mn, Bi, Ni, P, B©Sltt«:M± 

glcfcf lt o. i ~ i o w t % -p#t?«^-l-«!^ ? *:* 

V\, 20 

[0 0 11] 7 ?m<K&®tt#x<o#te®m<offl%<D 
*4»3©«£*#j*i-«^j*#*a^siiwa** 

* ^ * * e-a?* # 1/ fcStfl-S «ttfcPffi&ff 

fiHt*««*K:«T-f5. 

4#»*jW»&*ufcv\, *^©M^^5C,F, 30 
ftiftt. ^fiTJ^BK , EJ&«fe©£U*4Mt-C«bS. 
r*Le>©#*£M&&£-er5*£\ 1500-2 0 0 o t<Diil 

[0012] Si, Mg, Zr, W, Sn, Ce, M 40 

n, Bi, Niomtmt, ta^k-t, i-v-r, 
[o o 1 3i #3sw<&7**ffc£4ra##*©»»*Hi 

tt. Ar, N,, H«4£©*JStt#*«:ffl^6£i:a* 50 
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[0 0 14] *«w<oa*fc-r*7y*^<i:^«nc 

,F„ N F,& if© P F C (perfluorocompound) fcS^IJ 
FFC (fully fluorocompound) irP?l£Jx5 <t>©t?» ft 
atttftfijfc* UTW*© J: 5 
[00 15] C,F 8 +3H,C— >CO + CO,+ 6HF 
C,F,+ 2H I 0+1/20,^2C0 I +6HF 
N F,+ 3 H,C— NO,+ 1/2 0,+ 6 H F 

7 jx#<fc£&+© F*t '>£ < i fcfl*£4* J: 5 SsAn 
i"Sri:#S*Lv\ Z<DZ.kK£V, fls£««P©Ftt 

*MEW>»j6»K:, **, Kft**4^«rffiv5it^-C* 

U fwrstt^**'**** 

[0 0 16] ^#*ipfclfc**J?©BMMf*«: 
co©RflsRJS:t>RI«pfcjB£$>*5 
zb#-?%Z>o co©^sK£as*5fc£*#£tt» ftM 
£j£#;*<£©HF&|&*Lfc^ COWbtt«EK:»*fe* 
tfTCOtrCO, |C*aft$-fr«£fct>T#a. 

[0 0 17] *»Wo«a(t«rffl^ixtf, c,c i,f„ 

C,C1,F„ C t C\ F f f£if(07u^m, HFC13 
»T?*5. CCl.F , CC l,F a fci?©#)Sfc 

&4fcf4)C 1ft, HC 1 |C«SftS$ttfi. 

[0018] *mw-?m^t>)iz&.&mmte. m4oo 

k. K»»*tt4»fe*v5a«, «a©*ft*sa[v\ 
*KW»©*Aaa**«»K:7ct < **. 
T©itg-er±, 5MMW*«v\ *fc % dfcjfcLfcHFSrf 3 

*»■*-$*©#$&****<* f£ft*r«4£fcJ:«Silf© 
H*#fi£9fc<V'»©T#*LV\ T^yiKS*^ 

[0 0 19] 3WBIS©«KSrlMI-*"Sfc©©A 1 fllttfc 

LTtt, 7-7^5tt«-7/l'?tO 

^ritr *©t>ff * Lv^3Wfe-c*»a. 

[0 0 2 0] *«WOWt«:M!t6fe»fl>T 1 iftj: 
UTtt, SSlg^^^, 9-*=-T*SA>, f^y^7!). ft 

[0 0 2 1] SfeK, S i, Mg, Z r ftifOgSH&JK 
[ 0 0 2 2 ] *|§^©«6^©S!iti*«ii^Afe^®!itlc 
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10 0 2 3] *38MK:*ltS«a»±> ^rCO**«St 

i/cr** ftLWLriEjgfe nmmm, taws 

[00 24] *3BW©7 
5. 

[0025] 7 y*fl5^»^#^^Sr«ai-S»e-, # 
ft LT^-f 5 H F fe J: 
*B8Hi:*5**, **Wfc:J:*tff» fcflii-$fi*#ifctt 
tt«£lK?*>5fci&» ^g^^vxf-^ 

[00 26] *&WC>7 y *fc£**#;tf**yi#ifc*: 
[00 27] 

[OO28101I1 *3BMO»»ftHl*«fe«rsjy|«*:ffe 
[0 0 2 9] ^flc^*^-* 

gjcs io,K*iifc»feT#j***ss«-e*>$. ua> 

U S IO,«tt*ilrt£*fc*t»LTL* * 

(&S!*«Brfcf+^fcS i o, <SrK6*-t-S4HMJ*>6. c 
©S i O, y— :=^^Sfc»t>fc:C.F.WB^e>Jh. 

5 LTiiSJl 5 l/min Tft^bftHJU 

V>S„ * 

[0 0 3 5] »Tfc±lB^fc*Stt*t«fcfJfcLfc4Mfc 

[0036] ami ; A1.0, 

££{fc^$&#T/l'S:>- (NKHD-2 4) fctMfrU 
0. 5-1bb tt8Kl«l/ >&»tU 1 2 0tT2 
U 7 0 0 , CT2^(Sj^figL.fcfc^Srf^^Ufc o 
[0 0 3 7] ftfejjg2 ;TiO, 

wt*»iMfc?-y*=7 (cs-200-24) 

U 0. 5- Iran ttgfcBv»£ttU 12 0^2^ 
f£MU 7 0 0^T2i$P B l&{&Lfct><D£i*§llc:*L 
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* [0 0 3 0] £©&W;tf;*fcS«3$rjKtobC,F.fc# 

«0. 5% "CfcSo #»lS-ett, R£#*5fc, 
ii«3 0 0 0««F (Sn^ft (h^ 1 ) =R(SjtfX«ft 
(ml/h) (ml) ) «ft#-CA 1 ,0,*tt 

7 0 0 < C-cg/tt$*5 o EJ&#**ilHR 

#a?#*6te, #^jjfe^iaKa6.n5. 

SrF I D (Flame Ionization Detector tfX&fJO 
tJT F^7 7, TCD (Thermal Conductivity Detecto 
r OKU:) ^^P-?h/77S:f^t»|fU A90 

I0 0 3 11 KT, y *ft^*»»j!«IEoiSttSr 

[0 0 3 2] [0*8103 1 ] M S 9 % &-L« C, F 
20 |cS««r®PLt«l!Lfc. i fc, S&fc* 

*E**SHniUfc. 0. l lml/minTK 

ffcS-frfco EO&#* I f'<Z>C 1 F,»gf*ii$0. 5% Tfeo 

0 < C|^nSLfc«!6^i^ji«3 0 0 0ftB*T«H*tt 

[0 0 3 3] Sl&Wttrt^ 1 9mm0>f tf=**A4t(DBU& 

awicttia Lfc. c,F.©»«rai*, f 

[0 0 3 4] 

(fell 

100 {%) - (»i) 



[0 0 3 8] ft6$E3 ;ZrO, 

o o "c-c 2 RMOttft Lfco ft e>ftfc&*£&iu-A*i> 

5 0 0kg f /erf ©ffi*j-0E»*SLfc. fifc®.&&$ 
fifo^HtLTO. 5- Iran eSO^asrfcJfrtft 

[0 0 3 9] ft&g£4 ; S i O, 
Fuji Silysia«tt«^y* (CAR I ACT- 10) Sr 
»»U O.S-lBittgCB^ItU 12 0tf2 
ttffl&ftU 7 0 Ott 2i^«Uc D 0S;^l:{fe 
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[0 0 4 01 ft!&5 ; TiO,-Z r O, 
mt¥Wim=$-?-T (CS-200-24) £0. 5ni 
nfitTfctWfcbfc. :»»*10 0gt»UB» } >a 

^7 8.3 g fejnit, «*^«*nL*iSfefi»Lfc. 

RSKfft, 1 2 0lC-T?2«PlHWaftU 7 0 0 < t-C2B#fy?j& 
A tfco ^bftfcffcfcfc&SKAfr. 5 0.0 kg f /erf 

0. 5 - 1 mm ttS&gtfeU K»t«Lfc. 
(0 0 4 1] ft&6 ; Al,0,-MgO 
ft*fc#*IMK7'A'§-J- (NKHD-24) £0. 5mm 10 
KTOttSfcttfcUfc. 1 0 0 g |C#U fllR 

fcLfc. Sttfl. 1 2 01D-C2II*IB«»U 7 0 0tt 
2«fBI«rtUfc. »fe*tfc»*SrASItA*i, 5 0 0kg 

It L-C 0 . 5 - 1 mm k LT&SU'tt Lfc 0 
10 0 4 2] ft{&7 ; A1.0.-TIO, 
tt»fc#*ltMfcT/l'5-*- (NKHD-24) &0.5mm 
»T<Z>*fc@K®#Lfc„ 1 0 0 g fc#U * * 

5" * VSU» 7 V Ottfttftfc 5 6 . 4 g tin*.* tt* 20 
anL4#&Sl*Lfc. S*ft, l 2 0"C-e2WNHtt* 

AH, 5 0 0 kg f /erf OjE*-C£E«|*ffl Lfc D 

[0 0 4 3] fcfe&8 ; A1A-S i O, 
&tCit¥W&VlTfl'$-r (NKHD-24) £0.5nmi 
6lT©«ftfc»#Lfc. -<D$*1 0 0 gfc#U Si 

o, ✓/wDttji©*! 3. 2 g *m%-, M*fc&aptft 

tf&SWUfc. 1 2 0t;-C2B»nn«Mk U .70 30 

0"C-C2«PIB*b4i;fc. »e.*vfc»*SrAfflfcA*b. 5 
0 0kg f /erf OJE/j-ejE««fflbfc. as&*&ft, 
■fc^Htl/CO. 5 -1mm Ifcftfc LTWRWfcLfc. 
[00441 ±fa#!& 1 ~ 8 0ttft&«*H 2 . 

[0045] [ns£^2] *&ttHtt. mmmi tm& 

l^tt6llT©J:5MPitlLfc. 
[0 0 4 6] ft&9 ; Al.O-T i O, 
m&ltfmWrfi'S.'t- (NKHD-2 4) *rft*U 

o. s-ihd ttstcffv^ttu i 2 0tre2B*iH*Hfc 40 

Lfc„ 3 0%tfL&??ymmi 7 8gt«U 

fc. £S«, 2 5 0~3 0 0tT»*&5l»#Wtt*U 7 0 
0 < C-C2{W&£L*: 0 £fr£t*lfcK{fcLfc. 
[004 71 M10; A l.O.-T i O.-Z tO, 
ftSft#«tt«rA'?'t (NKHD-2 4) fe»»U 
0. 5- Iran ttSfcBV^ttU 1 2 0tJT2l*|IBttl* 
Lfc. 3 0 %fi£gg^* 1 7 6 g ££g L 

fc. 2 5 0~3 0 0tn*tt5B*WftttU 7 0 

0t-C2«H*la*U ftflEAfcffsttUfc. UftvC, 
A5 0gK, {§16^3=^2*^6. 7g&90g 50 
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»H,Ot»*»Lfc*flSKS:^SUfc. #S«. 120 
t;-C2BS|B!ftjJfcU 7 0 0 t C-C2^jifi£Lrc o 

[0 0 4 8] ft^El 1 ; AI.O.-T i O.-WO, 

ftASOgk:, ^^yw^^^e.s 

g *H,Ofc*a»Lfc 9 0 g Lfc„ *ft 

ft, 1 2 0t-C2^IWte«U 7 0 0t"C2flP«L 

[0049]MSE12;A1 ,0,-T i O,- S i O, 

HA5 0g|C» 20wt%v'!J*r//W7. 5g*H,0|C 
»i»Lfc9 0 g Lfc. SSML 1 2 0<C 
-C2B*IBftJ*U 7 0btJ"C2BMB«fiJtLfc. -frfci* 

ftftl3 ;AlA-TiO,-SnO, 
MHEl 0£R«©*ifcT«ttA«:fBKLfc. ttt^T, ft 
j&A5 0gfcU *ft-rT2*»»5. 6 g«rH,OK»d» 
Lfc 9 O g Lfc. £g«, lSmt-C 2 B# 

MttflkU 7 0 0t-C2W^Lfe o rii«r*»lc* 

[0 0 5 0J ft#El 4 ; A l.O.-T i O.-CeO, 
mmi 0iia*o*8t-C«MjEA«rfRHbfc. tfci^T, ft 
S&ASOgfC, iBK-ty ^i*6*ft^Jl 0. 9 gSrH.O 
»C*d»Lfc9 0gO**«Sr*Rtfc. 1 2 0 

t;T?2lMMa*U 7 0 0tt2f|«tfc. 

ft&l 5 ; A l»O s -T i O.-MnO, 

MKi 0fcW«©3Erife-e««|EA«r^MLfc. Ri< x T, tt 
^A5 0gjr, «frr^y6*|il*7. 2 gSrH.O}- 
»*»L3t 9 0 g ©*«8f»iSr^* Ufeo «ftft, 120t 
T2#IBft«U 7 0 0TD-C2l*Mj(&*Ufc. 

[00 5 1] Mttl 6 ; A1.0.-T i O.-B i.O, 

iEA5 0g(;:, mmVX-?X6fcftyi)7. 4g£H s O»C 
**»Ufc9 0 g Ufc. ^ftft» 120t 
•C2«PWft*U 7 0 0tJT2«ffij«6l*L*:. ittSrSt 

[0 0 5 2] mmi 7 ; Al.O.-T iO-NiO 

SEA5 0gtc:, «K=:y4rA'6*Sl»7. 3g«rH,OK 
^>Ufe9 0 g©**SS*r**Lfc. ^Sm, 120t 
T2«PWRj»U 7 0 0 < C'C2f$F B mfi£Lfco rtu^SC 

[0 0 5 3] mmi 8 ; A1.0.-T i O.-BO, 
mm 0 i:PI«©*ife-C«!MEASrf^KLfc. ^v>x, ft 
g&A5 0g£, B5»r^*=«>A8*|B*l 2. 0 g 
fcH.Ofc»a»Lfc9 0g©*8R«:£SLfc. 
ft» 1 2 0 < C-C2^^;j®L, 7 0 0lCC2flFlB*&*t 
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[00 54] ±!2#ij&9~18^ ^JSflll'PiOftfe&l 

ioo55] mmm 3 ] *m&m\t. t*> s i-m®%. 

[ 0 0 5 6 ] 1 9 ; A 1 ,O s 

CONDEAS^- *4 (PURAL SB) & 

i 2 o W 2 n»lli]fttt Lfc„ r <oimMM 2 0 0 g £ 3 
OOiC-eo. 5 ttMtt&U £fcl::«y*fl*«:7 0 0 , C 10 

0 0 kg f /crfOfiE/jTfflBBjftfB bfco fifcS<&&$&, 
ttV^frttLTO. 5- lnm Jftgi: Lt^tfttfc, 

[0 0 5 7] ft£2 0 ;AIA-TiO, 
CONDEASI^-W (PURAL SB) £ 

1 2 0*!-eil*fl«* Lfc„ r©»*2O0gi:3 
0%«S^^V^2 4 8. 4 g 4r*t^ 2 0 0 g 

in ufca* e>Si» Lfc. sm«, 250-300^5 

fcftffifcAtU 5 0 Okgf /erf tf>J£;ft-?ffifgjf£® L 20 
fc 0 rtSAfrfMb ffV#ttL,T0. 5-lno tt«i:l, 

[0 0 5 8]ftf21 iAIA-TIO, 
CONDEAfk*— W M9* (PURAL SB) & 

3 0%^^=7/^7 8. 6 g taH*«:lin*.*:tt 10 0 
g©*»«Sr«6»L.fc. 1 2 0'C-W(&2B*IBtt 

flfcU 7 0 0t:T2NfMWLfc„ 
KAft, 5 0 Okg f /erf OSATJBEJBjAS L-jfc, f£M 
i&£®#, BV^ttbTO. 5-lmm IfeftfcLTWfcK: 30 
ttLfcp ±ia©ftfelKi 9-2 lOlStttrHttMl *IrM* 

[005 9] [XIKfl 4 ] *&ffc0i||i, Xttffl 3 <D#!& 

2 0 «f»© A ltTl 4>l^«:£fc$«fcMjK«:in! U 

[0 0 6 0] tt&2 2 ; Al.O.-TIO, 
CONDEAK^-W h©*(PURAL SB) & 
12 0tt?l^ffllLfc„ r©f£&|&5fclOOg£3 
0%6ISf?ySjS4 8.8g 1 5 0 g £8sJP 

Lfc#S>»l*L.fc. 2 5 0~3 0 0tT«5«F 

HttilftU 700^^2 ttffiHfejftLfe. ftfeixfc»*Sr^ 
ffifcAK 5 0 0 kg f /cm 1 *>flE/n?fl=*Mffli Lfc B fi£ 
Sft&ttft. g^^UO. 5-lmm LTt£^ 

[0 0 6 1] mt&2 3 ,Al,0,-TiO, 
CONDEAR"*—^ ht&* (PURAL SB) Sr 

i 2 o'er- 1 ttWftKiufc. ro*aw»* 1 o o g <t 3 

0%6S^^^y^fS8 2. 4 g fci«*Ji$ 1 2 0 g SrgsAB 
L-*#5>fittl,fc. Sl*£. 2 5O~3 0 0lC?»5i$ 
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fiKWi. 5 0 0kgf/crf©JE*-eBE«fijlMtfc. j& 
gfifr&ft, «^5Wl/C0. 5 - 1mm mkt UT*W 

[0 0 6 2] M12 4 ; A1.0.-T iO, 

CONDEA^-r^ h®*. (PURAL SB) t 
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